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1. S^^AI- SA||A|(£3)_1 
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1020030019877 %■^ ^;^>: 2003/4/18 

^ ^'^^ Jl^sf jj^^]o^ c^^^^ ^^^7}^7} tfl^ n<^]^o]] cfl^Vc^ 

^£1- ol^^s. ^}c^ ^^o^ ^<5l£^ *>J1. IJ-^ ^ noil 4^ 

^'H^i, ^1^^ ^^1 ^^7>>i ^^^(I00f^^%) ^ 4qioi3ilo] ^^ofl ^ 

^tfl^lTll i::!^*^ Hfl^l^H ^]^^^^. 14=^, ^■Il<^l3J]<ill cflW^ 

^^^1-^4 ^^^^^o] o]o\] v^M. 2)-<yo^ ^«aAl^jzl- 

^IStij^o] ^^^^ ^ o>u|B|- ;*ll2:^#ol Jl3I}-7> ^Cf. 

£ 11a 
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1020030019877 #^ 'U^}: 2003/4/18 

Aji^ ^ ^ 1^^{process gas flow apparatus of semiconductor device manufacturing 
equipment make using of the radio frequency power, process gas flow system and methoi 
thereof} 

£ 3^ £ 2ofl i::^^ ^Aj^ O.^ vlBl-idl Aj-Al ^o] . 

£ 5^ £ 4<H1 IE. Alt!: ^^7>iSl ^AV ^flolsj] 7l$o.^ *l-o^ 

S. 6^ S. 5<^] £Alt!: ^^7>Ai^ ^S^£<^1 4^ ^flojjil -^HlAiS^ 
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1020030019877 #^ <U^}: 2003/4/18 

£ 7a ^^1 IE 7c^ £ 5<^1 S.^]^ ^^7>^S1 ^5L^£. ^^^ofl rc}-^ ^^1-^ ^ 

£ 8^ :£ 5«^1 £^1^ ^^7■|-.tS^ ^;^ls«.E-l sj-^^o) 

^^^^^ ^S^^ C-flolEl^^Vo^ u|-E)-»a HHfl^olcf. 

£ lla^q- £ llb^ ^ ^v^o^ z]- ^Alc^l^A-l ^eHolH-^l t^^ h^^^^ 
£. 12a5+ £. 12b^ S. llb<Hl S^ltl- i^^l"^ t^'^^^ 7fl^^ o.^ M-E^-^fi a>a1:£o1 
£. 13^ :£ lla^q- £. llb<^l S.X\^ ^^^^S.^^] ^^^1^ -g-^7fi7> ^flojaj] 
S. 14^ £ 13<H1 -E-^lt!- ^^7>i^ ^3c^H.E^ ifflolsil 7l$^S *><^ 

3£ 15^ i iib^ ^^a-^^-f-^i :£ 14S] ^;^7>>i ^iL'gs ^ ^^-^ 
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1020030019877 %■^ 'U^}: 2003/4/18 

£ 16^ S. llb^ o.^-^E^ S. 14^ ^^7Vi ^i^S. ^ ^^-^ i^^^ ^tV 
^y^?}:^^ ^^^^ 7~10#^%^ wl^S. ^^^V*^ ^^tF e> 

£ 17^ 5. 14<H1 ^^7>iS] ^5LS.-^B1 Jl^s)- ^^if 

£ 20^ £ 11a £ llb^l i^^>«^ ^^7]-^ ^^^1:^^^ 

S. 2m- S. 22^ £ 2021 # ^flol3i] :^^] c^c^d\] tflt!: ^^7>>i ^ 

:£ 23^ S. 20^ ^^^^^^Ei ^;^^7l->i^ ^^3}-;^^^ ^^^>7l ^tl: 
i 24^ £ 20^ ^ c^lolElwllol>,o^ ^A^^ i^E^-^ ^s.£olcf. 



10: «}:£^li;^> 12, 42: ^au^ 

14, 44: ^>«-^^«- 16, 48: 

18: «fl7lel-^ 
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1020030019877 %^ 'U^}: 2003/4/18 

20, 30a, 30b, 64, 82, 102: l-ellolB 

22a, 22b, 32, 34a, 34b. 66a, 66b. 86a, 86b, 104: h:.^ 

24: d\]^]^ 26, 46: ^^5}-<y 

40: ^^7>i 50: >llol«. 

52: JL^s\- ^^7] 54: 

56: >()l<Han«. 58: ^^^^-^ 

60: ^^^S. 62: cfl o] nfl o] 

68. 80. 100: ^ufl:^ .70: ^7]^ 

72: v]^^ 84: ;^l;^ll-e|lolH 

88a. 88b: 7fl3l1s^-^;«ll 90: ZL^w. 

92: -^^^ 106: 

108: 7l]i^lS^ 110: S^-f 



^ ^^^^ Jl^B)- <^*j=^ w}-^ ^^7|.^7|. ^flHl vflo^ no]3\6\] vl^Slc^ 
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1020030019877 • 'U^}: 2003/4/18 

<^ ^-§-*>H^ 

<42> oi^Tll JL^s\- Bl-^:)* o]-g,^>o^ ^Al*].^ ^3£^1^;^> >i1S^al(lO)^ 

^. Htb. *>-^^^^(14)<^l cfl*J=«^>^ ^^Hl(12)Sl ^^It!: ^l<^l3Jl'(W)^ 

-i-*>fe tifl7lel-^(18)^ ^^^91 ^^-a-^ ol^o^;^t:^.. 
<43> ^-^^ £ 2^ ^^(12) vfl^S. ^^71-^1- ^^^^1-71 ^t!: 'S-Y^^^CU)^ 

ic:^(22a, 22b)#^ ^altV l-efl^lH(20)^ M-E}^ ^o] 

<44> ole^t!: i^$(22a, 22b)*<^l ^'^^'•i, #e11olE(20)^ ^, ^^l^V ^flols) 

i^#(22a)* 7l^o.s. «H ^-^^ 1}-*^=^ nfl^l* '^l^i^. ^|<*l3l(W) 7pJ- 

(22b)S ^^^H ^d^^>7ls. 

<45> o]^ 2^^(22a)2|- 7H^^>E]-^ i^#(22b)-i:^. S 3<^1 ^^]^ :^o] ^ ^ 

^ M^^S. #eflolE(20)ofl <5l^Jl. ^^^1-^(26) 
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1020030019877 %^ <^7.}: 2003/4/18 

z]- ^f- ^«-*>^ ^fl<^l2l(W) ^ ^i^^rV^ 7>>^*(h)-a- 7fl>J^ 
^^^^ <^l€-c1-. 

tb ^^tH(12) ^fl-^^ ^^1^ ^^7l<Hl 2l«fl Hfl^ltt i^#(22a, 22b)» 

^^7>>i ^X^, £ HVsjf :y-o], Al^o^ ;gi}.cfl i4e|-, i^#(22a)3|- 

^^^o] ^^7}^^ ^i^. ^Jtt1(12) vfl-^^ ^^7l<^l ^ 

iil^H ^^£]ol c^l^Tl^ ^i£^£7> ^^(L + (4 X ^ 

nelji, <^2^ ^^^^ ^4^1 >H ^-§-«^l i^l«l^>7)l ol^^H^ ^-11*^1 5] (W)^ 
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1020030019877 <U^}: 2003/4/18 

oj&l^ ^<?1^. £ 2 vfl;^l IE 5<^1 w>5q. :^ol , z]- i^#(22a, 22b)* 

-f-t!- -§-^7>>::5] ^^^o] ^<^^ 4^^(22aF = 22bF)<^l ^4 ^ ^-^1:^1^ <^ 

-f- i^#(22b)l- A>olo^ ^^(D)ol o^i^ ^}l4o^ 7>^J-^>5l-^ i^#(22b)<Hl^i 

(22a) ^V^(D') ^7fl(D > D') ^^^^«^] ti^^ ^^7}^^2\ al^o] ^o] 

3^1 (W) ^^<^1^i ^^^^] 7]91^^. 

ZL^JL, ^1- ^l-^^^-^(14, 16)» 917}^^ Jl^S\- S\-^]7} ^flo]3E](W)^ 

£ H £Alt]: tl>S!i- ^Ol, JL^s\. 2|-o:)o^ ?flol3t|(W) 7}^A^ 

<^^^>^1 ^i:flAl7l7l ^s:H =L ^o^cll ^fl^l5Jl(W)7l- ^ ^1 tt '^g ^ 4 ^ ^^^^ 

«-^* ^^^*>7l ofl^l^(24)* ^WlS.^ ^o] ^0^0.14 ^ .^^£7]- n] 

tb^, "§-^7}^^ ^i<Hl tcl-€- nf^- ^^1^. ^^^^ 3)-^<>flAi 

^^-^(14, 16)1- ^1 71-51^ Jl^ixl- c^^^o^S.^^] ^■]]<^l5il(W) <^'^ 

^^^>^ ^Jl^^l Wo^^o.^ ol<>l;^ Hj-;^! ^^6\] ^^^b ^ 

l-eflolE(20) ?flol3l(w)^ ojoi] ic).^ 1- 

Bllo]H(20)<^l 9X'^^^, S. 7b^ A>^«HlAi ti^ Hj-sq- :^o] , ^l-^^o^ ^^#^5. ^^trf. 
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1020030019877 %■^ 'U^}: 2003/4/18 

<54> H^Jl, o]^^] ^A^^ ^^-#^1-^, £ 7c^ A>^o.^ H^tl ^<=>], ^ 

«S3f;^<^l^i ^|ol5ll(W) ^VigO.^ ^o]7^ ZL -^^1- ^^Al^lfe ^Hl#SA-l ^-g-^V^ 

<56> I1S]J1, :£ 9^ ^^tt ^^7>^21 ^5E.^SS.-f-Bl ^eltl: ^^7>>i^ 

<57> o]e,^*]. c-flolE^^«-Ei <y: ^ o;i-ol sj-^^s^l- ^^^j- ^^o. ^o^^s. av 

^^o,^ ^V^^l^?]:, oj^o. ^l<a-^S- 010^;?^ A^AV^i^ 

^i*>» ^2fl*l-Jl. >a-tfl^-^S. ^o]^ «J-^ol] o^^ ^£7> 

<58> £ ^^7}^^ ^S. ^TflS^Ei £ 84 £ 9^ ^tuzj-ofl 14 

^ ^^^7>>i ^^taJf ZL ^^^oll n:)-€- ^^^5 ^, ^^1-^^ ^S^^ c-fl^lE-l 

^7> ^cfl ^^^(greatest common measure)^ ^^2:^1 ^, Jl^s)- sj-^:) .^§4 
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1020030019877 %■^ <U7.}: 2003/4/18 

nelJl, z| ^^^7>>i^ ##o11 cfl-§-s:>^ ^^^:?io.5. z]-z]-o^ o^olo^ ^^s^^ofl 

<59> nl-e}A-l, *>u)-o^ iflofl ^^7>^^ rfST)] ^^a]^ o^^^o.^ ^ 

■^21 ^A^^ ^o] ^^1^ T^l^l^ o>q£^- ojs. ^a^^^«. 

<6i> ^ ^x^^ ^i-^tb ^efl 7l#s] ^^11- «})^;5r>7l ^tb ^-^S-^i, ^^iH xfl^ 

S. ^^*>^ ^^7>>i7> ^flol3Sl cg^ofl cflisH 5-"^^!: <^1^S.^ 

*H ^'as* *>:ii. ol« l-^<=»li4 ^^^^^ ^-^^ ^ 

srVc^ if^o^ ^^^^ ^7>s. ^-i: «ci-^1 ^^^^l^lS^ ^^^>i*| 

^•y^ ^71^^21- 4<aA]^> ^ noil ^i^S^ ^^1<^1 ^IS^^^ 
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1020030019877 ^^ 'U^}: 2003/4/18 

<62> B^^^ ^ ^vrgo^ t:]-^ "S-^S] tiV-g-^^^ o. ^^^^;^o:| -j^o]] 4^ 



<63> ne^Ji. ^ SE cf^ tfl<Hl ^el^V^ ^^7>>i# 



<64> ^^^5r>7l ^t!: ^ ^^^^ ^^S^Ei 

W^dOO^^) ^1«>13E|^ ^^<^1 ^2] Cfl*^:^}^ a.^S«.Bl S]^ IJ-^O.^ ^^1 
<65> ^tb, ^7] 4^ Ufl^l^ Z)-Z| -g-O^tb ^ ^^-^S. ^fl o] 3S] ^A] o]] ^3] cfl 
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1020030019877 <^^1-: 2003/4/18 

^<^1 ifl^^>7fl -^-^1- -i-^ ^^7l-:dl(100#^%) ^ 

0-15^^%^^ W]^^ o]^^ i^^jz)-; ^^-f ^^^S. 

^ afl^l* ^^^1 i^^V^ xfl^ 

^ ^3l}-*>^ ^§o^ ^^7>^ til^^ ol^^ 7^;^V;^].Bl«. ^^1 ^].c^ ol^. 

^tl:, i^^^l- 7V^;<l-el-^ all^lS-^-E-1 ^^7>>i5l ^> 

ol^ z]- i^#l:ol ^^7>>i -^4*^ H7l7l- sq^ ^^m^^ ^^1- aTll 

^o.^ «J-*J=^s ^^11-^4 ^ 711 ^^^tb ^-^S 

zze^ji, ^>7l 7>^J-;^l-5l-^ }^^^ ^ ^ ail^lofl tci-^ ^.o^^ ^flol^io^ 

7>^;^>El«Hl tfl§^>^ ^;^i^«.E^ iq^oii ^oi hV^zIsVcI-. 
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1020030019877 %^ ^7.} : 2003/4/18 

7]^0_s. e>o^ ^^1- 421- ^^>^ Wfl^m 7>:g-:^>El^ ^ 

7>^;^>sl^ «fl^l<Hl tcj.^ -¥-^011 cfl^H "^l^Vs)^ 

c>1^:&ofl n^-s^. ^1-71 ^v«.o]l <?l^t!- ^^b^-^i c.s«.b1 ^^s]^ ^^7>:i^ -H--^ 
* s^^H *m ^Hll-¥-5Jl-; <y7>3^^ >«lH^s«^l nl-el- >a-7l tfl«.o^ oj-^ 

ol^ioll Cfltb S.^^ 7l^^>^ C-llolBlHflol^; ^ ^7] ell o] till o] >,o^ 

^71 ^wfl-?-* ^^7>>iSl ^^sq- n ^^^^ ^^S^ ^H^l- 

<70> c^7lAi, -^1-71 ^H)]^^ ^1-71 ^^2l-<?l^^^Ei ^71^1-C^ ^7] i^^^f Z^- 

^^S. z^-zl- i:fl-g- ^71^3)-; ^7l Z^- ^7l^ >S-<H1 ^^^Tfl ^Wl^H '^■71 

^1<H-?-S.^Bl '?17>S]^ ;^1<H^S<H1 421- ^7] ^71^* ^^7>>i^ -^-^^ 2:^^> 

^ ^lcH«flti.s ^1^<H^ ^ ^4. °l£it!: ^^^<H1 ^<H^i. :^^oil 

^ ifl-§- ^^t!: ^7l^o.s.w.E-l ^^7l->il- wfl^ltl: z^-z^-^ 7Hl-^> 

E]^ iL#ofl tfl*>c^ ^^t!- ^;^7>>i^ ^^"a-^ '^l^s^ ^^*>^ tH^l^ 

(buffer part)# ^o] u>^z>)s^|.4. 

<7i> ^V7l ^tii]«-o^ ^7] 4^ i^^l-^ ^wleH n<^]^^] 
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1020030019877 %^ <^:^^: 2003/4/18 

^S.^B1 <y7>3^1^ >ll<>1^^ofl tCj-el- >^7l 7fl3^1S^^7])S] ^.srl-7j- ^^j* 2:^*1-^ ^S. 

5Lf-tb ^^^-2.3. o]^o]:^ ^ oxt^^ o]B]^ ^A^6^] v;\^.c^ l-E^lolH 
^i-o] i^#-i-ol tifl^lt!: rcfel- ^}^o_s. ^^l-S^ (groove )# 

H^Jl, ^7] ^afl^^ ££ rf^- ^^^-9.5.^ icL#»^ ^«l*>al, ^floj^loil cfl 

^7] z^-z^-oil cfl-g-*}^ ^al^^, €^ «c3-^-2.S. ttj-el- ^ 

71 4^ 71)3^11- 2:^^V^ 7^^^ ^^]o]^Si\.; ^7] ^eflolB^^Bl 

^^V-^ -^^^ ^^1- 451- ^^>^ «H^lt}- 7>^^l-ei:^ h:.^ 

4 7>^^>Ei-^ i^^*^ wfl^Hi -^^a-^ -^^<^i cfl^i-o^ <y7>si^ 

^7l ^fltH ^^6\] c^:^^ ^^5^01 o.s.«.B] ^^7>>iSl oj:^ 2:^*> 

<^ ^tiflss. ^aH-^s]-; <y7}-s)^ ^lol^Jiofl rc^sl- ^7] ifl^o^ oj-^^^fl* ^ 
^^*>^ ^^s^-^^; ^71 ifl^^si >^^^ ^:^*>fe ^-lloi3si<^i cfl 

^^2:^^ JL^«}- 7l^*>^ cfl o] Hfl o] ; ^ >a-7l cfl Hfl o] >h2l 
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1020030019877 '^^V: 2003/4/18 

ZL^JL, ^7] ;^1<H^^ ^7l ^flti^ iflofl ^og^ ^flol3)7> J1^B|- ^^]7} 9l7}^^ 

s^>o^ J1^34- 4^^^ ^tils^ ^o] laf^^l^Vcl-. 

<^1^>. ^7l ^^^^>7l ^tl- ^ ^^ofl TE|.^ ji^^ o]^^^ 

^7]- ^^7>>z :§->g7].>-^^Al>,t^ ^ H «J-igofl tfl^^ ^^tb 

^:^7l-i^ ^ noil Ti^^ ^Ji). ^ c-flolEll- ^^e>7l ^t!: iE^l-<^l^, £ 20 

1^7] S. 24^ ^^7]->ii ^^^1^^^^ ^^^4 ^^^7>i ^4^t}7] 

^tt £^#S.Ai, ^eflsf ^^<=H1 tfl^Vc^ -^-^tb ^^1- ^<>i^l-Jl, ZLofl icj.^ 

^1 tfl*>^ ^211 7i# IE lij- :£ 11a ^ :£ iibl- #s^>^, ^^7)1- o] 

^^»1(12) ifl<Hl *>^^^^(14)S^tl ^1^11- Hl:^ ^lojslCW)^ ^^o\] cfl*J=^H 
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1020030019877 %^ 'U^}: 2003/4/18 

(26)^ -f-Sfl -^<yslfe ^^7}^m tfl^^V^ ?flols](w)^ ZL Sf-^ -^£§>7l 

^t!: 4^ i^^(32, 34a, 34b)*3il- o]* afl^] ^ oj^. i^^(32, 54a, 34b)-i-^ ^ 

#E^l<^lM(30a. 30b) ^^^<H1 «5l^<H^^. 

tfl^H ^^11^1 #3^^^. 1-311 olB(30a, 30b)^ f^4]<^l 

¥<^1^ ^-ll<^l3Jl(W)^ ^^<^1 cfl^^>a^ ^^-y^*^! ^fe 7]-^^ nil 

#eflolH(30a, 30b)2l ^^Hl^i ^^l€n^^ cflti] 

^:^7>>iSl H]^^ ^cflSlTll i^#(32, 34a, 34b)l-* till^l^><^ <^1^<H 

^4. ^. i^<^l -^^^^Bl ^-^ l-3llolH(30a, 30b)# -i-3il-€:H ^-ll^lssKW) 

S. ^^71-^ ^#^(100#^%) ^ ^-ll<^l2l(W) ^^2] Tg^ofl 

^<H1 ^#sl^ ^^7>^ ^^^<^1 ^4 al#^ ^ ^«^14. 

«^11- ^tt ^ £ lla<^l ^^]^ €^ 1-211 olm(30a)^ >a-^S.^El ^ 

^€ ^^^7V^1- zl-z^- ^o^^ :g.^y] o.^ :^4Al7l£^ ^^tl- iL^(32)l- 
^^^^ ^^(d, f(d). f(d').-)<^l leflolH(30a)^ 7l-^>^>el ^^s. 

^^s. ^^]. ^^^>£^(d>f(d)>f(d' )>•••) Hfl^m ^<^li=l-. 

o]d\] II)- s.,^ 4^ i^#(32)-i:^ z^z]- ■^<at!: ^^7>^ ul^S. ^^7}^^ 

^:£*>J1, ^flol3Ji(W) ^^1 <^^ollAi2l ^^7>>x ols. v^^(32)^o^ 

till^m^^Hl S^Sfl JE l4ofl £Altlr wVsq-^^ 7>-fAlo>^i^ <^l€-i::l-. <5l^^ ^fl^l^KW) 

^ #^<^l^i 7l-^j-^>e^ «-^oii^^i^^s. ^^7l->lS^ wi^o] ^7H>ji, ^ 

^> ifloll zl- ic§(32)* ^«fl ^^7>:^i^ ^^1^ ^^oj- ^^71* ol^^ ^fltt] 
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1020030019877 %^ 'U^}: 2003/4/18 

(12) ^S.^^ #^^^1<^1 ^«fl ?-l]ol3il(w) ^^6\] cfl^].o^ 

<8l> olslt!" ^fl«^l3sKW) ^^1 tfl^H ^'atb ^^7]->iS] ^5L^£* 

^^^^M ^t!- ii#(32)*^ l-efl<^lB(30a)^ ^^^^e^ ^5L*>fe- ^^7l->i 

<82> H^Jl, 4^ i^#(32)l: ^ ^-llol3Sl(w)Sl ^^oil cfl*J=^>^ ^^11- ^ 

4]-^^- ^Vo^ ^.^^ 7}^^:^}^ ^^^^^S.^ ^^l^ll 9X^ ic*(32)#^ ^ 

<83> :£ iibofl iEAltb ^^^-Br. #Bll<^lH(30b)Sl ^>a<^ ^>y«. i.^(34a)^ 

^al^l-Jl, ol i-^(34a)^ ^^^S. ^>M- ^ 

^o]S. M] 711 -M^l*>:ii, ^ ^^-^S- ^^1^=^^^ ^ -^^<^1^ 

i-^(345)^ a.o^^ tc}.ej. ^^^^ <^]^^^ tifl^jAl^ ^A^^ 

<84> olnfl #5llolH(30b) >^YS^El cf^ Aj^o:] ^^^7}^^ ^^^(100#^%) 

# -a-^t!- i^#(34a)* -i-^ ^^7>>iSl £ 13<^ iEAltb wVsq- :^ol , 

tfl^^l-^ ^fl<^lsl(W)^ ^4]<^1 i^^V^ 0~15#^% ^^Hl^^ <^1^iB^ e>ji, 14^1 x^] 

7>>i^ 7H^^>el^ i^#(34b) ^^11 ^^Itl: -^^^l^i ^-^tb 

^^S^ ^3^1- :^Aloll olS. y}^^y;sJ^^ 
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1020030019877 #^ 2003/4/18 

i::#(34b) ^^7>>i^ ^#%=^ ^^-f" i^#(34a)^ ^ 

<85> ol^^ ^^a1(12) tfl^Sl ^^1^ ^^7H1 rfl^^H #43^?- i^#(34a)^ 

'^^(f )* ^IWJi. -^cfl^AS 7}^^^}^^ ^#(34b)#^ -f-tb ^^7>>i^ 

<86> z^^^ A^x^o\] oXo]A^^ i-^(34a)4 7l-^J-^>s]^ i^*(34b)#^: 

(34a, 34b) 7>i#(ha, hb) ^ i^#(34a) ^<H] ^^^^ 7>i*(ha)<Hl wlH§> 

^ 7pJ-^>5^-^ i^#(34b)#^ ^^1^^^ 7>>il-(hb)# ^p^m^S. 3.7]] 

^ ^, 7>^^>2^^ i^^(345)^ ^^7].>,o] ^o] ZL a 

<87> £ i2a^ £ 12b<^l v}^ ^o] , 7>>i*(ha or hh)^ 7fl 

^« ^^-^ :;i^^(34a) ^Hl wliil^><^ ^^IsV^ 7]-^J-;^>sl-^ iii^ 

(34b) ^^1-2^0.5. 7ll4^# ^^m^ ol^ol^ ojc^. 

<88> H^JL, 7}^A2]^ i^^(34b) ^ i^#(34a)-ir ^^^S. *H ^ ^ 

^ tifl^l ^^1^, £ lla^ £. llb<Hl wl-sq- ^o]^ ^flo]5i](w)^ 7l-^;^l-e)oll cfl 

^^IS-^E-I e^t!- ^^<^1 ^<=>] vi}^^^}ZL, o]7^^ #eflolH(30a, 

30b)» ^^i7}^^ 3J)-^oll>H ^ 7>^^>e:) «-^oflAlo^ 
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«l-i:<^l ^^<=>11 7]o]^}^^ ^^^^ ^JL'asi- $"a*>i^ ^l<^*l-7l -g-ol^l-s.^ -^ofl 

ol&ltl: ^^^<^1 ^*>^. €e11<5lB(30a, 305)^1 >a-«-s^E-1 ^^al-ol(26)^ ^ 

tfl -B-'^i^'H ^Sl- ol^^ ^;^7l->i^ =L ^^s.^B\2] oj.^ ^ 

iH(12) vfl-^o^ ^^oj- ^^7l<^ll -^S.^<^ ^^l-eflolB(30a, 30b) ^<^1 ^tij^V z^- 
(32, 34a. 34b)^ ^sfl ^V^S^ ^flojjEl (W)<^1 -^-^^1:1=1-. <=>]n n<=>]^m^ 

^ i^#(32, 34a, 34b)S.^e]o1 ^^7>>i z]- t#(32. 34a. 34b)#^ nfl 

^1 z^- i^#(32, 34a, 34b) ^tt ^^7>^i -f-ui)- ^j-oj^ ^«fl ^lol3Sl(W)^ 

-^^<^l^i 7HV;^1-El -^^S ^^S. ^7V^V^ til^^ ^1*^-. ol^Tl] 

ol^o^^ •^^7>>i#^, £ 14<^] £Al^ ^o], A]:^ tflol] ^B^jo] 

H(30a, 30h)^ ^flol3Jl(W) AVojo^ A>oloflAi ^fla1(12) xfl^S] :5l^<a- ^^7]s]- 

^BfloilA^ ^^7>i^ ^i^£7> ^lols)(W)^ 

-g-o] ^<a3r>7fl ol^o^p^lji, 7>^:^>Bl ^^^-S"*^! <>1^<H^ 

ZKHl rc|-€- ^^^^^ «<^^l*>7^^- #ol7ll ^gcf. zie^ji, ^•*>-^:^^^(12, 14) 
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olofl c-l^>c^ s. 15fe, S. lib £.>^lt!- T^'^^^ =Ld\] ^^7>>ifi1 ^ 

^Altb ^flol3](w) ^ll:efl<^l^ ^ ^2fl 

HS-^i, ol<Hl tq-S-'S ^2fl 7l#S^ ^-§-(-£ 6 WliHsrH ^fl<^l3ll(W) ^ 

ZL^IL, S. 16^, S. llb<^l noil it)-^ :g.^7|.>-ol ^i^so^ 

al^* ^^1 ^^^(100^^%) ^ 7~10(^^%) til^S. ^^t!: ^^7>:fi 
S <^l-§-^><^ ^Alt!: ^flol3f|(w) ^H-e^]*^!-?! ^ 

^'US.s]- oj^^a^oi ^^tiV-g-o] ol^oi^i^ <y. ^ o;,^.^ 

^V^, £ 17^ ^^7>i ^5£^JE ^/^Hl tfl^H ^^^^ 

» "^^^ ^^7>>z^ #^^<H1 nl-ei- 4^^^ ^o]!!^ :z ^^1-^^ 

o]E.]^ c^]o]B]o\]^,■] ov 4. o;i-ol ji^jxl- 4^^^ ^^oj. ^^o. ^^^^^ 
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^-isif f^eflsq- wjiE^H ^$-2.^ ^ ^'^l^H. 

<95> a^V. £ 19^ ^^7>^Sl ^^IS-^B] H 17311- £ 18S1 

^><=>i ^«J^<^1 Si^^i^ z^^^ ^^7>>i7> ^cfl ^^^(greatest common 

measure)^ ^^^^ ^, Jl^s)- ^§3]- f^cflofl Hjin^Vc^ j^cf 

^ ^^^^^S. z^-z]-o] o^o]o] Sd^^^^S. cfl-g-^V^ z]- 



*>^€^^(44)1- H ^>-^S^Bl ^wl^>Jl, *>-^^^^(44)o11 t:flW^ ^^Bl(42)Sl ^1-^ 

^T-^ ^^1 «^^<^1 cfl^H ^^S.^ ^^^^^(48)» ^wl^H, ol^. .^.^]-«-^^ 

^(44, 48)^ ;^lcH«-(50)<^l :a^4 ^^7l(52)Sf z^2^ o^:tol 
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7}^$] ^^^>^ -^^7il(54)^ -^^^^1(54)^ ^^-a^l- ^^t}c^ 

(50)^ ^^^7}:^2] -H-^ ^l^^S^ ^1<>1«1^(56)» ^h]^VJI 

$X^. ZL^zL, ^fl«l(42)^ <U ^ ^^<^^ ^^^>^ "a-^^^HCSS) 

♦ -^-til^l-Ji. ^ ^ ^^^^ ^^^H(60)<^1 cfl^H wfl7le1-ol(l8)^ %n ^^*V 
:il Si-^H, ^^^H(60)^ «fl 7151-^(18)^ ^tt ^^'a-^ ^1<H^(50)S1 

^l<HAl:£o]] ti^s^. ol^o^^c^-. d\<^ Dl*>o^ ^^t!" >ll<H-^(50)^ ^^Wl(42) ifl^^ ■f-<y 

^k^^^ ^l-^^^^(48)» ^^7\^:^9\ 3E 20<^1 SAjtb wj-Sf :^ 

<^1, ^^1^3: ^fl<^l3l(W)<^l i:fl^*>^ % 1-211 <^1H(64)7> ^Jl, o] ^.^o\ 

S(64)^ #4] -e-'a^^ ^^7]->ifil ^^7> ^3] cfl^^V^ 4qiol3Jl 

(W)^ ^^'Hl tfl*J:^>7ll H ^jq-^Vc^ ^sH^ -^i^l-^ i^$(66a)^ ^Hlt!: 

cf. Ht!:. i^#(66a)^ 7l^o.^ t!" l-5ll'^lB(64) 

£ «>M- ol>^o^ ^^lofl^ z]-z]-o^ -g-^^ iil-Sl. ^o1:£ 7fl ol>^>si! 

-^^'^l ^^^^ -R-£*m 7l-^;^l-el^ ^^(66b)l:^ 

w>sq. :y-ol, ;^flo:|a.(50)^«-El oljj-s]^ ;5llo1^^ojl ^^B|-^(46)^S.^El -B- 

0l=0^^ Z^- ^>y^ cfl*><^ ^;^7|.^o^ -^^^^ S^*>o^ ^Wfl£^ ^tifl^ 

(68)» ^wltlrcf. 
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(66a)^ z]- '^fl-S- -a^^ ^71^(70)* n^wj^l-^, ^ ^7]^ 

(70) ^<^] ^10^-^(50)5.-^^1 ^7>£)^ >I]<H^J:<^1 ^71^(70)* ^^7}^2\ 

^ <=>M ^71^(70) ^ ^ ^^<H1 i:fl-§- 

H -^-^^ ^71^(70)* -^'^S)^ ^^^7].^o^ Sh^^ ^^1- «1] 

^*>^ 1^3]-^ (buffer part)(72)» ci ^wl^o] ti>^^^>cf. 

o]E.]^ ^^^oil ^^^i, -a-^^ ^«fl^(80)5^ ^A] ^A^^, :£ 21011 i^ltV a> 

^ -^^^^ l-e11olH(82)S.^Bl ol^^ >^«-oil ^l^l#EllolH(84)l- ^h1*>^, 

^l^l#efl'^lH(84)^ #ellolB(82)sq- o]^^ ^^h1-^(46)# 
-B-'^sl^ ^^^7>>.S1 <a-^ ^c^, ^1^11-efl<^lH(84) ^Hl 

^ i^#(86a)3l- zl-zl-s] 71-^^Vel^ x^^(86b)l- SE^ 7>^^>el^ 

(86b)§<^l Bfl^l«^l tfl^^V^ zl- -^^^ ^^<^1 tfl-§-^>£S. ^wl^H -S^-^V^J- ^^lo^l rc|-sl- 
cfl*J=^>^ ^ i^#(86a. 86b)#* -f-tb ^^7>:±x^ ^^%=* 2:^J&^ 3:>fe 7ll:^]2:^-^;cfl 
(88a. 88b)l- ^Hl^tcf. h^JL, ;=^1^1^5llol:e (84) ^Hl^ ^lc>1^(50)S^El '^7}S\^ 
^]<^^S.<^] rtfe^- 7fl3qlS^-^7K88a, 88b)^ 's'- s^>7<}- S^*>^ elHH-^( 

^ 7fli^lS^-f-^K88a, 88b)« ;^l>^l#eflolH(84)<^l Jl^^l^ ol^.^ ;g o. 

€^ «ell<^lH(82)» P]^]7]^J:0_s. ^l^l€2ll<^lS(84)^ ^- *>7j- ^^11- 3:^J£^ 
3^>^ ^^^-2.^ ^ ^Jl. olo]] cfl^H 'S-^tl: 7fl3^1S^^7ll(88a, 88b)^ tfl^*> 
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^ z| iL#(86a, 865)* cfl-§-^>^ -^^ ^^lofl cfl^><:«^ ^:^7>>i^ ^s\- <a= 

# ^^1^ ^-^^ tbcf. ole-it!: ^^^'Hl cl^rH ii$(86a) 
4 7}^^}^^ i^^(86b)-i-<^l ^^1*>^ #511<^1H(82)S1 7^2^^^^^ 
(88a, 88b)<^l cflW<=^ ^1-^ ^^-^(groove)(90)l- ^^^tb ^}JL, o]c>\] 
cfl-§-*m 7fl3^1S^-?-7l](88a. 88b)5l ^-^ zi €rl-7j- ^p^]6\] ii)-e)- 

^(90)iil- 7>^tl: ^^^*><=^ ^]^^^ ^ 9X^. =L^JL. ^ 

0.^^(90) ^<^1^ ^ i^#(86a, 86b)l-<Hl tflt!- ^dttb^ ^^7}^i^ 

9X^ ^£^(92)^ o.^ ^l^'H^ ^cf. 

tb^. £ 22<^1 S ^^1 ^^^^ ^wll^(lOO)^, #eflolH(102) ^i- 

ofl i-§(io4)#^ ^^^«>J1, l-5l]olB(102)2l 4^ ^-^(104)1-011 

cfl-g-^m ^**(106)^ zl -^^1- 7l§o.^ *H 

3\^o\] xx^s} ^**(106)^ -^^<^1 rc).€- i^#(104)l-sl jfli^l ^^^^ 

7^2^^ #5fl<^lH(108)» ^i\]'^]^a02)S.^B\ ^]^]s\o] 7m2i^ 

olB(108) ^^^^ s^:^(ii0)l- ^h]^ ^^^^S 9X 

(66a. 66b. 86a, 86b, 104)-i-Sl ufl^l^, j^^^l- o]^^}^ ^£.^ldt>^> 

2r:#(66a, 66b, 86a, 86b, 104)-i-s] wfl^] ^^jofl cfl^>a^ ^«fl-¥-(68. 80, 100)1- ^tt ^ 
^7>i^ ^#%= 2:^^ ^fl<^l3i(W) ^^1 tfl^ ^^^7V>i^ 

* ^-a^^VTll ^A^§>^ ^^S. ^^*>5i^M- "^l-^l ^<>lT:f. 
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(STllO). <:>l&lt!: ^^<H1 ^-2.^ ^;^7]-^sl 

^ ^^^a- ^§ ^ ^^^1^^ ^^*>^ ^<^l:n.. :^:^o^ ^^o] ^g).ofl cfl 

^A]^]: :i2]-S^E^ ^^tt f^>^* ^e^t}: ^-^^^E^ <^1^'H^ 
<i05> o]^p]] ^]ol5Jl(w)«^l x3i\^ -i^gs]^. ;5iiol«-(50)^ •a-^^^HCSS)!- ^tb 

^^•a- ^^7l» ^^*>H, ^«1(42) xflY<^l cfl^Vo^ tifl7le)-<y(l8)* ^^^H(60) 
S^Ei^ ^^<y-^ ^l^^H ^''^^^ ^^711- ^>a?l:i=f(ST120). 

o]6\] VC\^^ ^^oj- ^^7l7> ols.c^;^^T^^ ^]o^a.(50)^ jT^Sj. ^^71(52)1- ^l^s:]-o^ ^ 

i^i-sr]-^ S^*>J1(ST130), ^wfl^(68, 80, 100)* 2: 

^*>oi ^^l^o] ^;^^7l-i ^^(ST140)2i- ^-fi^^lsJlCW)^ -¥-^4 7>^^l-al ^ 

cfl-§-^>^ ^^7>i^ ^i^i7l- ^^e>7fl ol^o:|^ ^ ^^t!:Cf(ST150). 

^^7l(52)^ ^- •5l-^^^-^(44, 48) ^}<^]9] Jl^s\- 5^^:) ^§ 

3]- 4^ ii#(66a, 66b, 86a, 86b, 104)*^ ^flols^lCW) <^^oflA-lo:| 

"§-^7}^ ^i^J-Bfl^-^Ei ^«St!:^-(ST160). 
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M^}c^ o]^ -f-tb ^^^^^o] c>]6]] rc].^ ^ 

<108> ^ ^x^^ ^^]<=^M ^M]^] ^^*>^;^1^ ^ 7l#^ A> 

^^'^M ^ $1^^ ^ ^^<^1 ^*>^ ^<^>^ ^^^Hl^l^ ^ 
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[^^%^ 11 

Al^o] ^;^^7l->i ^^^(100#^%) ^ ^•ll'^lsl^ ^^<^1 cfl^^l-^ 

^cflslTfl ^7] 4=^ i^^l:^ yfl^l^H <^1^<H^* ^^^s §m ^^3^ <^l-8-*> 
[^^^J- 2] 

I^i^^J- 31 

^1 1 *J-<H1 
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41 

>il 3 SX^^^, 

5^ ^^]d\] ^<U^ ^^%= t3]^^ ^ o.^ 

^7] JL^S\. ol-g-*>^ «]:£^liil^> ;«fl2:^Hl^ ^^7>>i 

7>>i(i00#^%) ^ 0-15^^%^ oi^^ ^7] 

^ ^-^o^s. ^o]s. *>M- oi>^oi ^^5. ^^*>ji, «J-^<H1 ^^]*>^ 
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45^- ^^1^ ^4]-^ i^^^ i^^H 

ifl^ ^^lo] ^^rf ^j!|-3:>^ ^^o^ ^§-^7}^ til-i:^ ol^.^ 

m^.^} 6] 
7] 

^^7>>i -f-^l-l-^ ^^S- *>oi i2l^ iJ-^-^S ^^1^^^ 
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81 

91 

7l§o.s *l-<:^ ^^1- 4s)- -f-:^:^ tifl^l^ 4^o^ 7]- 

'?l7]-El^ ;«lH^^ofl 1451- ^7] -^^c^i] c^^tl- ^#e|-^^s.-^El ^^7> 
'y^^ 3:^^V<^ ^aflS^ ^wfl-^-sf; 

^i7]-si^ ;^i<>iAi^o]i >^v7i ^fltj] <a-^^>Efl» ^^^s>^ 
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10] 

^1 9 %Hl ^o^Ai, 
^S. z]-z^- tfl-g- <a^t!: ^71^4; 

^7l ^7l^* ^^7>>i^ -H-i-^ ^^*>^ ^^^^H 

11] 

^1 10 *J-<^1 

(buffer part)!- vi\ ^v]t\-c^ 01^.0^^^ ^^1.9.^ ^7] -g-^7>>i 
12] 

^7] ^afl^^ ^V7l ^wl^Vc^ ^-llolsjoil cfl^^>^ 1-511 olHSf; 
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7] yms^'^^n^ ^-^KJ- ^^^^^ 3E^^ ^^J^S. <^1^<H^^ ^■ 

13] 

^1 12 

^ n^y. (groove ^^^^>i, ^7] 7fl3^1S^-^7l] ^-^^ ^i-7l ZL^y.oll -^^^r> 

<^ 7>^t!: ^^1-^ ^3E^ ^^J^M ^^-^^ ^7l ^^7>i 

I^^^J- 14] 

^1 9 9X<=>]^^, 

^^7l ^tifl-^^ 4^ ^wl^Vji, ifl*J=*>^ «-sfl<^lHi2l-; >a-7l 

-S-^V^ «o^^J=-2.S. Sj^ofl rcl-e)- ^V7l 4^ 7fljq]l- 
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[^n^^ 151 

7l§o.s. -^^^ -i-^^ afl^l^V 7]-^J-^>e^^ ^ 

7l 7>^J-;^>s]-f- Hfl^lo)! 4^ ^S-^^ ^^6)1 cfl^>c^ «y7]-£l 

^ r^l-el- ^7] ^^v] o^^tb ^^el-<y o.s.-^E-] -^^s)^ ^^7>^2l -B- 

<a=^ 2:^^H ^tiH£^ ^wfl-^sl-; <a7>5l^ >5il<^^^oil ^7] vfl^si 

^^>J1, ^7] ^Bfl^^ -f-tl: ^^7>^^ ^ifif ^^^^ ^l^-?-!- i 
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16] 

^1 15 SZ^^i, 
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